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Participants were presented with a list of Internet 
banners and asked to perform a series of matching tasks 
to test the effectiveness of using graphic images as 
compared with verbal characters in web-site banners for 
e-marketing purposes. Participants studied ten different 
web pages. The web banners consisted of image or 
characters that had some degree of linkage to the 
corresponding web contents. Results show that: (a) 
participants have a greater ability to match web contents 
if banners are relevant to the web page contents; (b) 
contextual cues can be enriched by the context of the 
images used in the web banners; (c) frequent web surfers 
are less likely to recall web banners than normal web 
users. These findings are discussed in light of research 
on the effect of “picture superiority” and “semantic 
coding” on memory of pictures and words. This study 
concluded that the selection of graphic elements in web 
banners is important to an effective e-marketing strategy. 
 
1. Introduction 
The Internet has provided many opportunities for 
marketers, and a countless number of different online 
advertisements can be found on web sites. Companies 
have experimented with the use of various graphic-
oriented web components, such as banners and animated 
images, to capture the attention of busy web visitors. 
Previous research efforts have focused primarily on the 
importance of the Internet as a marketing tool. Only a few 
studies have been undertaken to identify the 
effectiveness of different graphic-oriented web 
components— that is, the graphics and characters used in 
advertisements. This study therefore attempts to address 
the importance of memory for pictures, as developed in 
earlier research, and examines how tracking online 
consumer behavior allows companies to design their web 
pages such that can they capture the attention of web 
users in more effective ways. 
 
2. Cues from pictures and characters  
Studies have found that people can recall pictures 
much better than words [1][5][7]. The most influential 
contribution to the discussion about the effectiveness of 
people’s pictorial memory was presented by Bower, 
Karlin, & Dueck (1975) [1]. They found that participants 
recalled pictures better if they achieved a meaningful 
interpretation of the picture used in the experiment. In 
their first experiment, a group of 18 undergraduates was 
divided into two groups— designated ‘label’ and ‘no-
label’ groups. All participants were asked to study a 
series of 28 simple doodled pictures. Appropriate 
interpretation was given by the experimenter to the ‘label’ 
group, whereas no interpretation was given to the ‘no-
label’ group. The results of the experiment indicated that 
the ‘label’ group did better in recalling the pictures than 
the ‘no-label’ group. In the second experiment, Bower, 
Karlin, & Dueck (1975) [1] tried to test the participants’ 
ability for associative matching. Doodle pairs were shown 
to the participants once, and the experimenter then asked 
the participants to match the corresponding pairs. Again, 
the ‘label’ group did better than the ‘no-label’ group in 
the matching exercise.  
Similarly, Rafnel & Klatzky (1978) [6] found that 
semantic encoding of a picture can be facilitated by a 
meaningful label. Three separate experiments were 
conducted to test the effect of meaningful interpretation 
on participants’ memory for nonsense pictures. In each 
test, the participants’ retention was assessed by a 
recognition test with certain distractors. It was found that 
the physical appearance of the pictures shown to 
participants did not help them in recalling meaningless 
pictures. However, the experimenters found that 
participants did recall meaningful pictures better. The 
findings indicated that the semantic interpretation of a 
picture enhances semantic coding, rather than the 
physical coding. 
From the more recent experiments conducted by 
Dewhurst & Conway (1994) [2], it was suggested that 
encoding conditions in sensory-perceptual and semantic 
processing affect recall ability. Five experiments were 
conducted to investigate whether pictures can provide 
rich information for sensory-perceptual coding, rather 
than the conceptual representation of texts. Findings 
were consistent with the previous studies— that is, that 
picture superiority effect was found in meaningful 
pictures as compared with nonsense pictures. 
Several factors affect picture superiority. From the 
sensory-semantic model proposed by Nelson, Reed, & 
McEvoy (1977) [4], picture superiority takes place only in 
certain conditions. These conditions are: (a) pictures that 
pose more distinctive sensory codes than words; and (b) 
pictures that are more likely to undergo semantic 
processing than verbal labels. As noted by Durso & 
Johnson (1980) [3], some studies in the past have failed to 
yield a picture superiority effect because of a lack of 
meaningful representation. Therefore, it would seem that 
people try to assign meaning to what they have seen in 
order to facilitate recall.  
Durso & Johnson (1980) [3] have conducted two 
experiments to test the validity of the model of Nelson, 
Reed, & McEvoy (1977) [4]. The first experiment tried to 
identify the effect of different orienting tasks on the 
subsequent recognition of concepts presented in either 
graphic or verbal form. Participants were presented with a 
list of pictures and words, and were then required to 
perform certain tasks which tested for an association 
between the pictures and words, with or without defined 
concepts. The findings were compatible with the sensory-
semantic model, in which the sensory distinctiveness of 
pictures and the ability to perform semantic processing 
were enhanced by pictures with a greater picture 
superiority effect.  
 
3. Research objectives 
The research presented in this paper investigated the 
ability to recall graphic and verbal elements used in web 
pages. Two general research questions emerged from the 
literature review of the previous section. These were: 
1. Does the picture superiority effect extend to 
Internet web pages? 
2. Do the participant’s characteristics (such as the 
level of web usage and gender) affect the 
assertiveness of graphic elements used in web 
pages? 
Regarding the first question, it was hypothesized that 
meaningful graphic contexts used in web pages can 
capture a participant’s attention on a given web page 
better than can verbal elements. For the second research 
question, it was hypothesized that a participant’s 
characteristics (such as the level of web usage, age, and 
gender) do not influence the memory structures (that is, 
the schemata) that are accessed during the initial 
perception and encoding of a message received from a 




Participants were 136 part-time MBA students from 
two universities in Hong Kong. They included 58 
participants studying the interactive MBA program, in 
which much of the course materials are provided on the 
world wide web. All participants were volunteers for this 
study. They were assumed to have a similar cultural 
pattern, but different individual levels of usage of the 
Internet. However, all were asked to undertake a short 
Internet ‘basic knowledge’ test. This established that all 
participants were fully capable of using the Internet. The 
mean age of participants was 36.11. A total of 136 
participants (89 male, 47 female) were tested. 
 
4.2 Stimulus materials 
The stimuli consisted of thirty web banners 
downloaded from various local and international web 
sites (for example, amazon.com; 30.com; ebay.com; and so 
on). The major business conducted by these web sites 
included online shopping, electronic banking, online 
auction, online newspapers, and search engines. Based 
on the web banner used in the web sites, they were 
divided into three categories of stimuli— (i) a purely 
verbal banner; (ii) a nonsense graphic banner; and (iii) a 
graphic banner with direct linkage to the particular web 
site’s contents. 
 
4.3 Procedure  
The study was based on the research designs 
developed by Bower, Karlin, & Dueck (1975) [1], with 
some modification for the application of the two research 
questions noted above. All participants were given a brief 
introduction regarding the objectives of this study. The 
experimenter then presented a set of web pages with 
corresponding web banners. Participants had 30 seconds 
to look at each web page. After looking at the web pages, 
all participants continued their regular lesson. In the next 
class— that is, a week after the initial stage of the 
experiment— they were asked to recall each of the web 
banners presented to them, and were asked to match the 
recalled pages with the corresponding web contents by a 
paper-and-pencil matching exercise. Additional web 
banners were included in the matching exercise— that is, 
web banners and web pages that had not been previously 
presented to the participants. On the first page of the 
matching exercise was a statement instructing 
participants on how to complete the matching exercise. 
They were given 15 minutes to complete the matching. No 
discussion among participants was allowed. 
 
5. Results 
The simple student’s t-statistic (t-test) was used to 
compare the differences in the mean scores for the two 
research questions. Results for the first research question 
were dramatic. Table 1 shows that participants were far 
less likely to recall and match nonsense graphic web 
banners with the corresponding web pages than 
meaningful graphic web banners and verbal web banners. 
On average, each participant correctly matched 4.56 
pieces of nonsense graphic web banners, compared with 
9.10 pieces of meaningful graphic web banners (t = 49.89; 
d.f. = 135, p < 0.001) and 8.01 pieces of verbal web 
banners (t = 35.26; d.f. = 135, p < 0.001). Table 1 shows 
that participants did better in the matching exercise for 
meaningful graphic web banner than for verbal web 
banners (t = 15.30, d.f. = 135, p < 0.001). 
 
Table 1. Means and standard deviations of the scores in 
the matching exercise for different kinds of web banner 
 
Category of web banner N Mean 
score 
S.D. 
Meaningful graphic web banner 136 9.10 1.21 
Nonsense graphic web banner 136 4.57 1.30 
Verbal web banner 136 8.01 1.26 
 
Not surprisingly, gender did not affect the power of 
picture superiority. The results showed an insignificant 
difference between males and females in the matching 
exercise for meaningful graphic web banners (t = –0.172; 
d.f. 134, p > 0.05). Similar results were found for the 
nonsense graphic banners and the verbal graphic 
banners (Table 2). 
 
Table 2. Means and standard deviations of the scores in 
the matching exercise for different gender group 
 
 Male  Female 










89 9.09 1.28  47 9.13 1.10 
Nonsense graphic 
web banner 
89 4.65 1.30  47 4.40 1.30 
Verbal web banner 89 7.94 1.25  47 8.15 1.30 
Note: Means in the same row do not share mean differ at 
p < 0.05. 
 
However, the level of web usage did affect recall. It 
was found that frequent web surfers were most likely to 
have forgotten what they had seen than were normal web 
users (Table 3). It was found that frequent web surfers 
recalled 8.61 pieces of meaningful graphic web banners in 
the matching exercise, whereas normal users recalled 9.54 
pieces of a total of 12 pieces of meaningful graphic web 
banners (t = –4.83; d.f. 134, p < 0.001). Similar findings 
were found for nonsense graphic web banners and verbal 
web banners (Table 3). 
 
Table 3. Means and standard deviations of the scores in 
the matching exercise for different group of web surfers 
 
 Frequent web 
surfers 
 Normal web users 










64 8.61 1.11  72 9.54 1.14 
Nonsense graphic 
web banner 
64 4.11 1.29  72 4.97 1.17 
Verbal web banner 64 7.38 1.16  72 8.58 1.07 




Two questions guided this study. The first was 
whether the picture superiority suggested by Bower, 
Karlin, & Dueck (1975) [1] also applied to web elements. 
The answer seems to be that it does. The present findings 
demonstrate that memory of the materials seen by 
participants depends upon the construction of 
meaningful interpretations of the web banners as they are 
viewed. Results from the matching exercise demonstrated 
that semantic interpretation is a major determinant of how 
well a person can remember a web banner. Consistent 
with previous studies for picture superiority, people 
having meaningful illustrations for the web elements 
reported a greater successful recall rate.  
Secondly, the study asked whether the participant’s 
characteristics (that is, the level of web usage and 
gender) affect recall of the graphic web elements used. 
The answer seems to be variable. Frequent web surfers 
did poorly in the matching exercise for both kinds of web 
banners they had previously seen. However, the gender 
variable did not interact with recall on any kinds of the 
web banner. The latter finding was not in accordance with 
the body of research which has repeatedly demonstrated 
differences in recall for female and male.  
The online population is growing, and it is clear that 
the Internet is a multi-segment market channel. It is an 
increasingly important channel for the deployment of 
marketing strategies. An effective web element in such 
strategies is one that creates an attractive presence to its 
targeted segment. Creating an effective web presence can 
be critical for firms operating on the web. The findings of 
this study suggest that e-marketers should take more care 
in the design of their web pages. People are not pleased 
with web pages that are purely word-based. As 
technology develops, more computer animations are 
likely to be put on the web. These distinctive web 
elements should be closely related to the nature and 
contents of the corresponding web page. This is 
especially so for web pages that target frequent web 
surfers. More interactive web elements should be used to 
capture this market.  
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